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XWLOLWLHV%HIRUHFRQVWUXFWLRQLQDQGLQWZRJHRWHFKQLFDOLQYHVWLJDWLRQFDPSDLJQVZHUHFDUULHGRXWEHIRUH
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FRQVLVWLQJRIERULQJVDQGJHRSK\VLFDOWHVWVE\PHDQVRIWKHVHLVPLFUHIUDFWLRQPHWKRG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DOPRVWHQWLUHO\FRQGXFWHGLQWKHJHRORJLFDOIRUPDWLRQRI5LYDGL6ROWR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QDPHGDIWHUWKHQRWIDUDZD\YLOODJH
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FRQFUHWHIORRUZLWKLQWKHQHZO\FRQVWUXFWHGEXLOGLQJVEHJDQWRULVHDQGFUDFN7KHHDUO\PHDVXUHPHQWVDUHYHU\OLPLWHG
DQGSRRUO\GLVWULEXWHGLQWLPH+RZHYHUVLQFHWKHUHZDVQRPRYHPHQWQHDUWKHSLOHGIRRWLQJVRULQDUHDVZKHUHWKH
KHDY\LQGXVWULDOHTXLSPHQWZDVLQVWDOOHGLWZDVSRVVLEOHWRHVWLPDWHDFXPXODWHGXSOLIWRIWKHIORRULQWKHUDQJHRI
P)LJXUHVKRZVVHOHFWHGPHDVXUHPHQWVRIIORRUXSOLIWUHFRUGHGIRUDIHZPRQWKVLQWKHSRLQWV$DQG%RI
EXLOGLQJ$ORFDWHGLQHDVWHUQPRVWSRUWLRQRIWKHVLWH7KHODVWPHDVXUHPHQWVZHUHLQWHJUDWHGZLWKWKHUHFRUGVRIWKH
ZHDWKHUFRQGLWLRQVPHUHO\LQGLFDWLQJWKHRFFXUUHQFHRIUDLQDQGGHPRQVWUDWHGDOPRVWLPPHGLDWHXSOLIWSKHQRPHQD
LQUHVSRQVHWRLQFUHDVHLQKXPLGLW\GXHWRWKHORFDOSUHFLSLWDWLRQVLHXSOLIWPHDVXUHPHQWSHDNVRQUDLQ\GD\VUHFRUGHG
EHWZHHQ6HSWHPEHUDQG1RYHPEHU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SKHQRPHQD 7KH H[SHULPHQWDO FDPSDLJQ LQFOXGHG H[WHQVLYH PDSSLQJ RI WKH UDLVHG IORRULQJ WR LGHQWLI\ DUHDV
FKDUDFWHUL]HGZLWKWKHPRVWVLJQLILFDQWKHDYHDQGDQHZVHULHVRIERULQJVURWDU\GULOOLQJZLWKRXWFLUFXODWLRQRI
ZDWHURUJDQL]HGLQFRXSOHVLHORFDWHGLQWKHPRVWVZHOOHGDUHDV6666LQ)LJXUHDDQGLQQHDUE\
ORFDWLRQVZKHUHWKHVZHOOLQJGLGQRWRFFXU66666LQ)LJXUHD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7KHREWDLQHGVDPSOHVZHUHVXEMHFWHGWRWUDGLWLRQDOJHRWHFKQLFDOJHRPHFKDQLFDO WHVWLQJ WKDWFRPSULVHGVZHOOLQJ
WHVWVDFFRUGLQJWR$670'>@)LQDOO\ WRLQYHVWLJDWHWKHQDWXUHRIWKHPDWHULDODW WKHPLFURVFDOHDQGWR
LGHQWLI\DSRVVLEOHFRUUHODWLRQEHWZHHQWKHPLQHUDORJLFDOFRPSRVLWLRQDQGWKHUHVSRQVHWRDFKDQJHLQKXPLGLW\RIWKH
YROXPHHOHPHQWDODUJHQXPEHURI;UD\GLIIUDFWLRQDQDO\VHV;5'ZHUHFDUULHGRXWRQVDPSOHVREWDLQHGIURPWKH
ERULQJVGULOOHGLQWKHVZHOOHGDUHDVDQGIURPWKRVHLQWKHQHDUE\QRQVZHOOHG]RQHVDWJLYHQGHSWKV;5'DQDO\VHV
ZHUHFRQGXFWHGZLWKD3KLOLSV3:GLIIUDFWRPHWHUGLIIUDFWLRQVSHFWUDZHUHFROOHFWHGLQWKHUDQJHZLWK
WKHWDVWHSVDQGVVWHSFRXQWLQJWLPH7KHUHVXOWLQJVSHFWUDZHUHLQLWLDOO\TXDOLWDWLYHO\VWXGLHGE\PHDQVRIVHDUFK
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PHQWLRQHGVHULHVRIERUHKROHVXSWRPGHHSZHUHWKHUHIRUHDLPHGDWLGHQWLI\LQJSRVVLEOHGLVFUHSDQFLHVEHWZHHQ
VZHOOHGDQGQRQVZHOOHGDUHDV7KHVDPSOHVZHUHVXEMHFWHGWRWUDGLWLRQDOFODVVLILFDWLRQWHVWVDQGVZHOOLQJWHVWVEXW
QHLWKHUFRXOGSURYLGHDFOXHRQWKHUHDVRQIRUWKHGLVFUHSDQF\LQWKHREVHUYHGEHKDYLRU)RULQVWDQFHWKHODERUDWRU\
WHVWVSHUIRUPHG WRPHDVXUH WKH UHVSRQVHRI URFNVDPSOHV WRDFKDQJH LQKXPLGLW\KDYH VKRZQDPRGHVW VZHOOLQJ
EHKDYLRUSUREDEO\GXHWRWKHIDFWWKDWWKHVZHOOLQJSRWHQWLDOZDVDOUHDG\HQWLUHO\H[SORLWHGRQVLWH)LJ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)LJ;UD\GLIIUDFWLRQSDWWHUQVRIVHOHFWHGVDPSOHV

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